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(54) POSITION DETECTING DEVICE 

(57)Abstract: 

PURPOSE: To provide a position detecting device which can be applied in 
various fields of application with the control of a desired output by detecting 
plural peculiar points in a fetched image and executing the output control 
based on the combination of those detected points. 
CONSTITUTION: A person 4 waves a pen light 20 containing the 1st and 
2nd lamps 22 and 23 semng as the peculiar points at the front of a position 
detecting device 2 which includes a CCD 30. An R luminance detecting 
circuit 38A detects the position of the lamp 22 of a red LED, and a G 
luminance detecting circuit 38B detects the position of the lamp 23 of a green 
LED respectively. The device 2 synthesizes the virtual images (CG images) 
including the monstrous beasts with a fetched real image and shows them on 
the screen of a display 6. Then the device 2 sets a sword based on the 
combination of positions of both lampd 22 and 23 and displays the sword on 
the screen in place of the light 20. Furthennore the device 2 generates the 
sounds when the contacts are secured between the sword and the monstrous 
beasts based on the positions of both lamps 22 and 23 and then shows the 
corresponding screen on the display 6. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reilect the original precisely. 

2. **** shows the word which can not be translated. 

3. hi the drawings, any words are not translated. 



CLAIMS 



[Claim] 

[Claim 1] Position detection equipment characterized by having a **** means lo incorporate a picture image, a position detection 
means to detect the position of two or more singular points which can be set in the incorporated picture image, and a control 
means to control an output based on the physical relationship of two or more detected singular points. 
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DETAILED DESCRIPTION 



Petailed description] 
[0001] 

[Field of the Invention] This invention relates to the position detection equipment which can be used for a personal computer, a 

game machine, etc. 

[0002] 

[Prior art] Various position detection equipments are knovm from the former. For example, by the touch panel, the device in 
which sympathize with **** or the contact by the fmger from the exterior etc. on a panel, and the position is detected is 
established. Moreover, with a mouse, the movement magnitude of a mouse and orientation are measured and the position of 
screen cursor is detected. However, an original formula [ like this invention ] any conventional technique of whose is does not 
detect a position. 
[0003] 

[Object of the Invention] That is, the puipose of this invention is offering the position detection equipment based on the position 
detection principle which is not in the former. The concrete purpose of this invention is detecting the position for [ in a picture 
image / two or more ] a detection, and making a desired output control possible based on the interrelation or combination of a 
detection position in the position detection equipment of a picture image input method. 
[0004] 

[A The means for solving a technical problem, an operation] The position detection equipment characterized by having a **** 
means to incorporate a picture image, a position detection means to detect the position of two or more singular points which can 
be set in the incorporated picture image, and a control means to control an output based on the physical relationship of two or 
more detected singular points according to this invention is offered. According to this configuration, a picture image is 
incorporated, the position of two or more singular points in the incoiporated picture image can be detected, and an output can be 
controlled based on the detected combmation of a position. The formula which uses a picture image input for a position detection 
is a new formula which was not fomier. Moreover, the output control of the request which cannot be obtained by the output 
control based on the combination of two or more positions by the output conti'ol based on an independent position or each 
independent position becomes possible. 
[0005] 

[Example] Hereafter, the example of this invention is explained with reference to a drawing. This example is an example which 
applied this invention to the video game machine. The schema of the operating condition of the position detection equipment of an 
example is shown in drawing 1 . A man 4 (in an illusti^ation game, it plays as a fighter) shakes the penlight 20 equipped with the 
1st lamp 22 which is two or more singular points, and the 2nd lamp 23 before the position detection equipment 2 which contains 
******. This picture image is incorporated by the position detection equipment 2. The position detection equipment 2 detects the 
position of the 1st lamp 22 and the 2nd lamp 23 which are the two singular points of the incoiporated picture image. Moreover, 
the position detection equipment 2 compounds and displays the real picture image incorporated with the virtual picture image 
(CG picture image) containing a monster on the screen of a display 6. Furthermore, based on the detected combination of the 
position of the 1st and the 2nd lamp, the position detection equipment 2 sets up a sword, replaces it with a penlight 20, and 
displays a sword on a screen. Furthermore, the position detection equipment 2 investigates the existence of a contact with the 
sword and monster which become settled with the combination of the position of the 1st and the 2nd lamp, generates contact 
sound at the time of a contact, and displays a corresponding screen on a display 6. 

[0006] As shown in drawing 2 and drawing 3 , as for the position detection equipment 2, the video-outlet terminal 1 8 by which a 
line rocker switch 10 and the lens 12 of ****** are connected to the power teminal 14 which is prepared and is connected to an 
AC adapter in a rear face, the audio output terminal 16 connected to a sound system (not shown), and the display 6 is formed in a 
front face ( drawing 2 ). 

[0007] The 1st lamp 22 is equipped at a nose of cam, and a penlight 20 is equipped with the 2nd lamp 23 in the center, as shown 
in drawing 4 . For example, red Light EmiUing Diode in which the 1 st lamp 22 generates red light, and the 2nd lamp 23 consist of 
a green Light Emitting Diode which generates green light. ON/OFF of lamps 22 and 23 are performed by the switch 24 of a 
penlight flank. 

[0008] The circuit arrangement of the position detection equipment 2 are shown in drawing 5 . The real picture image from a man 
4 is incorporated by CCD30 through a lens 1 2. The driver 32 controlled by the timing circuit 34 gives a driving pulse to CCD30, 
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and makes each element of CCD30 perform a photo electric translation. Consequently, from CCD30, the electrical signal with 
which a real picture image is expressed by the color component (for example, red, green, blue) is outputted, and it is inputted into 
a digital disposal circuit 36. A digital disposal circuit 36 carries out inversion proces.sing of the signal from CCD30, and forms 
the signal (inversion real picture image color signal) equivalent to the signal which inverted the thiee-primary-colors signal of 
television. Three inversion real picture image color signals are supplied to a picture image synthesis circuit. Moreover, R signal is 
supplied to R brightness detector 38 A among three inversion real picture image color signals, and G signal is supplied to G 
brightness detector 38B. 

[0009] On the other hand, the CO generator 42 processes the digital CG image data from Video RAM 44, and forms the 
three-primary-colors RGB code (virtual picture image color signal) showing a virtual picture image (computer graphics picture 
image). This virtual picture image color signal is supplied to the picture image synthesis circuit 40. 

[0010] In order to synchronize an operation of the CG generator 42 and the digital disposal circuit 36, a predetermined timing 
signal is supplied to the CG generator 42 and the digital disposal circuit 36 from a timing circuit 34 (in order to synchronize each 
scanning of a virtual picture image color signal and an inversion real picture image color signal). 

[001 1] The picture image synthesis circuit 40 compounds a virtual picture image and an inversion real picture image. For this 
reason, by the internal analog switch, the picture image synthesis circuit 40 chooses an inversion real picture image color signal 
(pixel), when a virtual picture image color signal (pixel) is a white pixel, and when the pixel of a virtual picture image color 
signal is not a white pixel, it chooses a virtual picture image color signal. After the color (RGB) signal from the picture image 
synthesis circuit 40 is changed into a compound video NTSC signal by RGB / compound NTSC conversion circuit 4 1 , it is 
outputted to the video-outlet terminal 18. 

[0012] Since the video game explained as an example in this example is a game of fighting [ with a monster ], a virtual picture 
image is related with a monster. The screen configuration of a virtual picture image consists of the sprite sides 102 and 104 put on 
the background side 100 and it, as shown in drawing 8 . In this monster game, the background side 100 contains the monster and 
a sprite side consists of the monster sprite side 104 on which the monster knocked out with the sword sprite side 102 on which 
the sword was drawn was drawn. The sword sprite side 102 is a screen element which covers the penlight 20 in the real screen 
106, and, as for the sword sprite side 102, for this reason, the position and angle of rotation of the display are defined with the 
combination of the position of the 1st and the 2nd lamp 22 and 23 of a penlight 20. On the other hand, when the sword which 
becomes settled with the combination of the position of the 1st and the 2nd lamp 22 and 23 is equivalent to the head of a monster, 
the monster sprite side 104 is piled up on the background side 100, and covers the monster of the background side 100 (when a 
sword goes into the interior of a head area). 

[001 3] The image data of a background side and the image data of a sprite side about the video game (for example, monster game 
shown in drawing 8 ) chosen as Video RAM 44 are memorized, and synthesis of both image data is performed by the CG 
generator 42 to the bottom of a control of the microcomputer system 46. 

[0014] In addition, the image data of the background side which starts Video RAM 44 through the CG generator 42 from the 
microcomputer system 46 at selection video game at the time of selection of video game, and the image data of a sprite side are 
set. In relation to this, the microcomputer system 46 has ROM48 as data memory about various video game. 
[00 1 5] In order to detect the position of the 1 st lamp (red Light Emitting Diode) 22 and the 2nd lamp (green Light Emitting 
Diode) 23, R brightness detector 38A and G brightness detector 38B are prepared. R brightness detector 38A detects the position 
of the 1st lamp 22, and G brightness detector 38B detects the position of the 2nd lamp 23. Except for the point (point that G 
signal of an inversion real picture image is supplied to R signal of an inversion real picture image, and G brightness detector 3 SB 
at R brightness detector 38A) that the input signals from a digital disposal circuit 36 differ, as for each brightness detector, circuit 
arrangement are the same. 

[0016] It is shown in drawing 6 , using the circuit an angement of each brightness detector as a reference number 38. R or G 
signal (NTSC signal) of an inversion real picture image is inputted into the brightness detector 38 from a digital disposal circuit 
36. Moreover, frame clock VCK, line clock RCK, and the train clock HCK are supplied from a timing circuit 34. As shown in the 
timing chart o'f drawing? , the frame clock VCK is generated in every one of NTSC signal frame (one screen, two fields). The 
line clock RCK is generated for eveiy 1 scanning-line tenn of NTSC signal. The train clock HCK is generated 256 times between 
the picture terms in 1 scanning line of NTSC signal (luminance-signal term). In other words, the train clock HCK is generated in 
each pixel position, when a horizontal is put at 256 pixels. 

[0017] Analog-to-digital conversion of the inversion real picture image NTSC signal is carried out by ADC50 of the brightness 
detector 38, and the digital value of each pixel is sampled by the sampling register 52 which operates with the train clock HCK. 
The output of the sampling register 52 is supplied to the size comparator 54. The size comparator 54 compares the output value 
of the sampling register 52 with the content of the peak-hold (reset with frame clock VCK) register 56, and when the output value 
of the sampling register 52 is larger, it generates a comparison clock output, and it both carries out the clock operation of the U^ain 
register 60 and the line register 64 to making the output of the peak-hold register 56 which is a peak new to the peak-hold register 
56 incorporate. 

[001 8] On the other hand, the train counter 58 is reset for every line clock RCK, and counts the train clock HCK. A line-counter 
62 is reset with the frame clock VCK, and counts the line clock RCK. 

[0019] Therefore, the position (namely, position of the 1st lamp 22 and the 2nd lamp 23) of the pixel which has the highest 
brightness about red or a gi'een component in one frame (one screen) will be detected by each brightness detectors 38A and 38B. 
That is, a comparison clock output occurs from the size comparator 54 to the timing of the highest brightness of R or G, by this 
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comparison clock output, the train register 60 incorporates the train count (train coordinate of the highest brightness pixel) of the 
train counter 58 at the time, and the line register 60 incorporates the line count (line coordinate of the highest brightness pixel) of 
the line-counter 62 at the time. 

[0020] Thus, R brightness detector 38A detects the position of the 1st lamp 22 of a red Light Emitting Diode configuration, and G 
brightness detector 3 SB detects the position of the 2nd lamp 23 (green Li^t Emitting Diode). 

[0021] In the selection mode of a monster game, the microcomputer system 46 performs V interrupt routine which answers the 
frame clock VCK from a timing circuit 34, and is shown in drawing 9 . 

[0022] First, the position of the 1st lamp 22 (red light) and the 2nd lamp 23 (gi een light) is read from R brightness detector 38A 
and G brightness detector 38B at step 9-1 . Next, the position of a sword is defined according to the combination of the position of 
the 1st lamp 22 and the 2nd lamp 23 which were read (step 9-2). For example, this sword is expressed by the linear segment for 
the contact test 9-3, the 1 st lamp becomes settled in the position left predetermined length to the opposite side from the 2nd-lamp 
position on the straight line by which **** passes along the position of the 1st lamp and the 2nd lamp (on the orientation of a 
sword), and termination (point of a sword) becomes settled in the position which only sword length separated from *♦** along 
the orientation of a sword. By the contact test 9-3, if the sword (linear segment) and the head area (inside of ROM48) of a 
monster which were appointed at step 9-2 ai'e compared and the sword is contained in the head area, a contact flag will be stood. 
When a contact flag stands, (9-4) microcomputer system 46 gives display designation of the monster sprite side 104 to the CG 
generator 42. This is answered and the CG generator 42 lays the monster sprite side 104 on top of the background side 100. 
Furthermore, the microcomputer system 46 gives pronunciation designation of contact sound to a sound source 48. Answering 
this, a sound source 48 forms a contact correspondence number. A contact con espondence number audio is outputted outside 
through an output terminal 16. Irrespective of the existence of a contact, the microcomputer system 46 gives display designation 
of a sword sprite side to the CG generator 42 at step 9-7. The display-position information which shows where [ of the display 
screen ] the criteria position (for example, upper left) of the sword sprite side 102 is carried out, and the display angle-of-rotation 
information which shows the inclination (therefore, the orientation of a sword) of the sword sprite side 102 are included in display 
designation of the sword sprite side 102. In response to this, the CG generator 42 lays the sword sprite side 102 on top of a 
background screen (screen which put the monster sprite side on the background side when 9-5 was performed) at the position and 
angle which were directed, and completes CG screen. After outputting this CG screen as an RGB code and compounding it with 
the RGB code of an inversion real picture image in the picture image synthesis circuit 40, it is outputted from the video-outlet 
terminal 18 through RGB / **** MTSC converter 41 . 

[0023] In drawing 8 , Screen 1 08 shows the synthetic screen when the sword is separated from the head of a monster, and Screen 
1 10 shows the synthetic screen when a sword is equivalent to the head of a monster. Although an explanation of an example is 
finished above, the various deformation in within the limits of this invention and the application are possible. 
[0024] For example, it is easy to use monochrome brightness detector instead of R brightness detector and G brightness detector, 
and to detect the position of two or more singular points (lamp). Moreover, although two or more lamps are formed in one 
penlight in the example, it does not pass to instantiation but each lamp or the singular point may be operated independently. 
[0025] Furthermore, things other than a lamp and fonnulae other than a brightness detection fonnula are possible about the 
singular point and its detection fonnula. For example, a specific configuration and its specific position can be recognized from the 
incorporated picture image, being able to use a specific configuration (for example, as square as an asterisk) as the singular point 
(detection object). Moreover, three or more are sufficient as the number of the singular points. 

[0026] Moreover, when other video game, for example, the position of the 1st singular point, is in the 1st position (for example, 
inside of the 1st display door) and the position of the 2nd singular point is in the 2nd position (for example, inside of the 2nd 
display door), it can apply also to a game which perfoms the output control of the request corresponding to the combination of 
the 1 St and 2nd display door. In addition, this invention is applicable to various applications besides a game machine, 
[0027] Moreover, although a part of screen displayed on a display is made into the real picture image in the example, it may 
replace with a real picture image and suitable CG (CG) picture image may be used. Or a real picture image may be processed and 
CG picture image may be formed. Thereby, the quality of image of CG picture image based on CG picture image and the real 
picture image of the background can be doubled. 
[0028] 

[Effect of the invention] As mentioned above, as stated in detail, by this invention, a picture image is incorporated, and since the 
position of two or more singular points in the incorporated picture image (detection object) is detected and is carrying out the 
output control based on the combinafion of two or more detected positions, the new position detection equipment which is not in 
the former can be offered. Moreover, the application to various applications is possible by controlling a desired output based on 
the combination of the position of the detected singular point. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[An easy explanation of a drawing] 

[ Drawing 1 ] The schematic diagram showing the example of use of the position detection equipment of an example. 
[ Drawing 2 ] Drawing showing the transverse plane of position detection equipment. 
[ Drawing 3 ] Drawing showmg the tooth back of position detection equipment. 
\ Drawing 4 1 Drawing showmg the appearance of a penlight. 

\ Drawing 5 1 The block diagram showing the circuit arrangement of position detection equipment, 
r Drawing 6 ] The block diagram showing the configuration of a brightness detector. 
[ Drawing 7 ] The timing chart of the signal inputted into a brightness detector. 

[ Drawing 8 1 The configuration of a screen, superposition, and drawing explaining a control of a sprite side. 
[ Drawing 9 ] The timing diagram which shows an operation of a microcomputer .system. 
[An explanation of a sign] 
30 CCD (**** Means) 

38 Brightness Detector (Position Detection Means) 
46 Microcomputer System (Control Means) 

22 1st Lamp (Singular Point) 

23 2nd Lamp (Singular Point) 
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